Characterization of right-side-out membrane vesicles rich in (Na,K)-ATPase and isolated from dog kidney outer medulla.
When purified on a sucrose gradient, basolateral membranes from dog kidney outer medulla are found to be very rich in (Na,K)-ATPase; about 50% of the membrane protein is comprised of this enzyme. (Na,K)-ATPase activity is activated 3- to 5-fold by detergent treatment, and this has been previously attributed to the impermeable vesicular nature of the membranes. Porcine trypsin inactivates only that fraction of (Na,K)-ATPase activity seen without detergent, consistent with a right-side-out orientation of membrane vesicles; the trypsin sensitivity and detergent activation of [3H]ouabain binding in the presence of Na+ + Mg2+ + ATP or Mg2+ + Pi are also consistent with this hypothesis. Using nearly isosmotic Hypaque density gradient centrifugation a population of impermeable right-side-out membrane vesicles (H1) is separated from a leaky population (H2). (Na,K)-ATPase activity in the H1 population is 20-fold activated by detergent and insensitive to porcine trypsin. The vesicle volume is 2.4 microliters/mg, and monovalent cations passively equilibrate with the intravesicular volume on a time scale of 5-30 min. Very rapid ouabain sensitive 22Na efflux from the vesicles is observed when ATP is photolytically released from intravesicular caged ATP.